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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa o XMMHHM Ha ypOBHE CpeAHEro oOImiero oopazoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHMI K pe3yjbTaTaM OCBOCHHs ¢eaepanbHON 00pa30oBaTeNbHOM
nporpamMmbl  cpeaHero obmiero ooOpazoBanus (POIl COO), mnpeAcTaBiICHHBIX B
®denepanbHOM TOCYJapCTBEHHOM oOpaszoBaTenbHOM cTtanaapre COO, ¢ yuérom
KoHuenuuu mpenonaBaHusi y4eOHOro mnpeaMeTa «XuUMHUS» B  00pa30BaTeIbHBIX
opranm3anusx Poccuiickoir @enepanuu, peaqu3yroIIMX OCHOBHBIE 00pa3oBaTENIbHbIE
IIPOTPaMMBbI, 1 OCHOBHBIX IOJIOKeHUM «CTparernn pa3sBUTHs BocnuTaHusa B Poccuiickon
®enepanuu Ha nepuoj 10 2025 roga» (Pacnopsixkenue [paButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXOJI0B K pa3pabOTKe MporpaMMbl MO XUMHH, K OMPEACIICHUIO OOIIeH
cTpareruu OOyuYeHHUs, BOCIUTAHUS U PA3BUTHS OOYYarOIIMXCS CPEACTBAMH Y4E€OHOTO
npeameta «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIICTITYaIbHbIC
nonoxeHuss @PI'OC COO o B3auMOOOYCIOBICHHOCTU LENEH, COAepKaHus, Pe3yJIbTaTOB
oOyueHusi ¥ TpeOOBAHUIN K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

XuMHUECcKoe 00pa3oBaHUE, MOJy4yaeMOE€ BBITYCKHHKaMHU 0011e00pa3oBaTesIbHON
OpraHu3aliM, SBJISETCS HEOThEMJIEMOW 4YacTbl0 HX 00pa30BaHHOCTH. OHO CIIyXKHT
3aBepUIAIONIMM D3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIUX LEJOCTHOM CHUCTEeME XMMHYECKOro oOpa3oBaHMs. JTU
[IEHHOCTU KacaloTCsl TMO3HAaHHS 3aKOHOB MPHUPOAbI, (HOPMHUPOBAHHS MHUPOBO33PEHHUS U
oO11el KylbTYphl YEJIOBEKA, a TAKKE HKOJIOTHYECKH 000CHOBAHHOTO OTHOUIEHUSI K CBOEMY
3JI0POBBIO U MPUPOJIHON cpene. Peannzyercst xumuueckoe oOpazoBaHre 00y4aroluXcsl Ha
YpOBHE cpenHero ooOmiero oOpa3oBaHHs CpPEACTBAMU y4e€OHOro MpeaMeTa «XUMUS»,
collepKaHUe U MOCTPOCHHE KOTOPOIO OIpPEAENIeHbl B MPOrpaMMe MO XUMHUHU C YYETOM
CHelU(PUKN HAYKH XUMHH, €€ 3HAUeHUs B TIO3HAHUM MPHUPOJBI U B MaTepUATbHON >KU3HU
oOmiecTBa, a Takke C Y4ETOM OOIMX Meled W NPUHLUIOB, XapaKTePU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpelHero obmiero obpasoBaHuss B Poccuiickoi

denepanum.



XuMHSL KaK D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK Hrpaer ocolOyi poib B
COBPEMEHHOW LMBWJIM3ALWU, B CO3JaHUM HOBOW 0a3bl MarepuaibHOW KyJabTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHAIBHOTO HAYYHOI'O MBIIUICHUS, B CO3/IaHUE
[[EJIOCTHOTO TpPEACTaBICHUSI 00 OKpYXKAIoLeM MHpE Kak O €AMHCTBE MPHUPOABI U
4elioBeKa, KoTopoe (opMupyeTrcss B XMMHHM Ha OCHOBE IOHHMMAaHHS BEIECTBEHHOIO
COCTaBa OKPY>KAlOILIETO MHUpPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY CTPOCHHUEM BEUIECTB, UX
CBOMCTBaMH U BO3MOKHBIMH 00JIaCTSMU PUMEHEHUSI.

TecHO B3auMOAEWCTBYS C JpPYTMMHM €CTECTBEHHBIMHM HayKaMH, XUMHs CTajia
HEOTHEMIIEMON YaCThbIO MUPOBOW KYJIbTYPbI, HEOOXOAUMBIM YCIOBHEM YCIEUIHOIO TPya
Y JKM3HU KaXJ0ro wieHa oOuectBa. CoBpeMeHHasi XUMHUsI KaK HayKa CO3MAaTelibHas, KaKk
HayKa BBICOKHX TEXHOJIOTUH HalpaBjieHa Ha pellieHue TI100albHbIX MPOOIEM YCTOWYNMBOTO
pa3BUTUSL YEJIOBEUECTBA — CBIPbEBOM, HHEPr€THUUYECKOW, MHIIEBOM, 3SKOJIOTUYECKOU
0€30MacCHOCTH U OXPAHBI 370POBbSL.

B cooTBercTBHM C OOITUMU 1ETSMU U IPUHIIAIIAMUA CPETHErO O0IIero 00pa3oBaHus
coaepxkanne npeamera «Xumus» (10-11 xmacchl, 0a30BbI  ypOBEHb H3YyUCHMUS)
OPUEHTHPOBAHO MPEUMYILECTBEHHO Ha OOILEKYJIbTYPHYIO MOJATOTOBKY OOydYaroIIuxcs,
HEOOXOAMMYIO MM Il BbIpAaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO
BKJIIOUEHUS B JKHU3Hb COIIMYMa, MPOJOJDKEHUST 00pa3oBaHMs B Pa3jIMYHBIX O0JACTAX, HE
CBSI3aHHBIX HEITOCPEJICTBEHHO C XUMHEM.

CocTaBnsOIMMHU NpeaMeTa « XUMUsD) SBISIFOTCS 0a30Bble Kypchl — «Oprannyeckas
xumus» U «OO1as U HEeOpraHW4yecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJAEp KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAYKU: CUCTEMA 3HAHUH M0 HEOPraHUYECKON XUMUU
(c BKJIIOUEHHEM 3HAaHUWA M3 OOIIEH XUMHUHU) U OpraHMyYecKod Xumuu. PopMupoBaHUE
JAaHHOMW CHCTEMbl 3HAHMW TPU M3YUYEHUU TMpeAMeTa OoO0ecrnevyrBaeT BO3MOXKHOCTb
PacCMOTpPEHHUsI BCEr0 MHOrooOpa3vs BEIeCTB Ha OCHOBE OOIIMX TMOHSTHM, 3aKOHOB U
TEOPUN XUMUHU.

Crpykrypa conepxkanus KypcoB — «Opranuueckas xumus» #u «OOmas u
HeopraHuveckas XuMus» chopmMupoBaHa B mporpaMme 1o XMMHHU Ha OCHOBE CUCTEMHOTO

MOIX0/1a K U3YYCHHUIO Y4eOHOTr0 MaTtepuaia u 00yclIOBIeHA HCTOPUIECKH 0OOCHOBAHHBIM



pa3sBUTHEM 3HAHUM Ha OIPEICIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OPraHMYECKON XHMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUH
CTPOEHUSI OPTraHUYECKUX COCIUHCHUN, a TaKKe Ha YPOBHE CTEPECOXMMUUECKUX H
AJIEKTPOHHBIX MPEJICTABICHUN O CTpoeHHM BellecTB. CBeleHUs1 00 M3yyaeMbIX B Kypce
BEILIECTBAX JIAIOTCSA B Pa3BUTHM — OT YIJICBOJOPOJOB JO CIIOXKHBIX OHOJOTHUYECKHU
AKTUBHBIX COCIUHEHHMHA. B Kypce OpraHuM4yecko XUMHH TOJY4YalOT pPa3BUTHE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs IEPBOHAYAIBHBIC
MPEACTABICHUS] O XHUMHYECKOW CBS3M, KIACCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOW pPEaKIINU.

[lon HOBBIM yrjaom 3peHuss B Tnpeamere «XuMus» 0a30BOTO  ypOBHS
paccMaTpuBaeTCs M3YYEHHBII Ha  YpPOBHE OCHOBHOIO  00mIero  oOpa3oBaHUs
TEOPETUYECKUIN MaTepuand U (PaKTOJOTMYECKUE CBEACHHUS O BEIIECTBAX U XHUMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01as 1 HeopraHu4eckass XUMHs» 00y4JarouMes
MPEIOCTABISACTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE IEPUOJAUYECKOrO 3aKOHA C
00IIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TMO3UIUN, TIIyOXKe MOHATh HCTOPUYECKOE
W3MEHECHHE (YHKIHMH H3TOro 3akoHa — OT oOoOmaromed 10 OOBICHSIOMEH U
MIPOTHO3ZUPYIOUIEH.

Envnass cucrema 3HaAHMM O BaXXKHEMIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUH,
CBOWCTBAX M NPUMEHEHHHM, a TAKXKE O XUMHUYECKHX pEAKLUUAX, HUX CYLUIHOCTH H
3aKOHOMEPHOCTSX IPOTEKaHMWs JomoJiHsgeTcs B Kypcax 10 m 11 kimaccoB simemeHTaMu
COJIEpKaHMs, UMEIOIIMMH KYJbTYPOJOTMYECKUI U MPUKIAIHON XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT IMOHMMAaHHUIO B3aUMOCBSI3M XUMHUHU C JPYTUMH HayKaMH, PACKPBIBAIOT €¢
poJib B TIO3HABATELHOM M TMPAKTUYECKOW JEATETBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBXKEHHUS K TIPOIECCY TBOpPUECTBA B 00JIACTU TEOPUH W TMPAKTHUECKHUX
MPUJIOKEHUN XUMHUM, MOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX NpPOOJIEMax, CBA3AHHBIX C XWMHUEH, KPUTUYECKH OCMBICIUBATH
nH(DOpPMAIUIO U IPUMEHSTH €€ NIJIsl TIOTIOJTHEHUST 3HAHWM, PEIICHUS WHTEJUICKTYallbHBIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEOBATEIbCKUX 3aJad. B 1emoM cojaepkaHue y4eOHOTO

npenMera «XUMUs» JTA@HHOTO YPOBHS W3YYE€HUS OPUEHTUPOBAHO Ha (HOPMHUPOBAHHE Y



00yJaronuxcsi MUPOBO33PEHUECKOW OCHOBBI JJIsI IOHUMAHUS (PHIIOCOPCKUX HIIEH, TAaKHX
KAaK:  MaTepUallbHOE  E€JUHCTBO  HEOPraHWYeCKOro M OPraHMYecKOro  MHpa,
0OyCJIOBIGHHOCTh CBOMCTB BEHIECTB HMX COCTABOM W CTPOEHHEM, I103HABAEMOCTh
MPUPOJIHBIX SIBICHUM MyTEM SKCIEPUMEHTA W PEIICHUS MPOTUBOPEUYUN MEXKITYy HOBBIMHU
(dakTaMM U TEOPETUYECKUMH MPEANOChUIKAMHU, OCO3HAHUE POJM XUMHUU B PEIICHUU
HKOJIOTUYECKUX MpoOJeM, a Takke MNpoOsieM COEpEeKEeHUs HHEPreTUYECKUX PECypCoB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepHUaoB.

B nnane pemienus 3aja4 BOCIIMTAHMS, PA3BUTHUS W COIMAIM3AIUMU OOYyYarOITUXCsI
MPUHATHIC TPOTPAMMOM MO XUMHUHM MOJXO/bI K OMPEJACICHUIO COJECPKAHUS U MOCTPOCHUS
npeaMera  MpeaycMaTpuBalOT (OPMUPOBAHHME YHUBEPCAIBHBIX YYEOHBIX JEHCTBUH,
UMEIMX 0a30BO€ 3HAYEHUE ISl PA3IUYHBIX BHUJIOB JICSITEIBHOCTU: PEUICHUS MPOOIieM,
MOMCKa, aHaiau3a U o0paboTku MHGOPMAIMU, HEOOXOAUMBIX ISl IPUOOPETEHHUS OIbITa
MPAKTUYECKOM M HCCIEI0BATENIbCKON [IEATEIIbHOCTH, 3aHMMAIONICi Ba)XHOE MECTO B
MMO3HAHUU XUMUHU.

B npaktuke npenojaBaHusi XMMUM KaKk Ha ypOBHE OCHOBHOT'O 00LIEro o0pa3oBaHus,
TaKk ¥ Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHUs, MPHU OMPEICICHUN COACPKATEIHHOU
XapaKTePUCTHUKU 1IeJIeH U3yYeHUs MpeIMeTa HalpaBjIeHUEM MEPBOCTENEHHON 3HAYMMOCTH
TPAJAWIIMOHHO TPU3HAETCS (OPMHUPOBAHME OCHOB XHUMHUYECKOM HAyKHM Kak o0Jyiactu
COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUUECKOM IESITEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3
KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C METOAMYECKONM TOYKH 3pPEHHS TaKOM MOIXOI K
ONPEICIICHUIO LIeJIeH U3YUEHHUS IPEIMETA SIBJIIETCS BIIOJHE OMPABJAHHBIM.

CornacHo TaHHOW TOYKE 3PEHMS TJIaBHBIMH LIEJISIMU U3YUEHUS MPeaMeTa « XUMHUS)
Ha 6azoBom ypoBHe (10 —11 kJ1.) ssBHISIOTCSA:

. dbopMupoBaHHEe  CHUCTEMBl XMMHYCCKMX 3HAaHMH  KaK  BaKHEHIICH
COCTABJISIIOLIEH €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JiexKaT
KJIFOUEBbIE TOHATHUS, (PYyHIAaMEHTAJIbHbIE 3aKOHbl UM TEOPUU XUMHUHU, OCBOCHHE SA3bIKA
HAyK{, YCBOCHHE W TIOHUMAaHHUE CYITHOCTH JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO

XapaKTepa, O3BHAKOMJICHHC C HCTOpI’ICﬁ HX PAa3BHUTHA 1 CTAHOBJICHUS;



° dbopMHupOBaHrE W Pa3BUTHE TMPEICTABICHUNA O HAYYHBIX METOJAX IMO3HAHMSI
BEIIECTB W XWMHYECKHX PpEaKIUi, HEOOXOAUMBIX Jisi TPHOOPETCHHUs] YMEHUHU
OpHEHTHUPOBATHLCSA B MUPE BEIIECTB U XUMUUYCCKUX SBJICHHMA, UMCIOITUX MECTO B IIPUPOJIC,
B IIPAaKTUYCCKOM M TIOBCETHEBHOM KU3HH,

° pPa3BUTHE YMEHHH M CIIOCOOOB JIEATEILHOCTH, CBSI3AHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHYECKOTO OSKCICPUMEHTa, COOJIFOJICHHEM TMpPaBHJI  0E30MacHOTO
oOpaIleHus C BEIIeCTBaMHU.

Hapsinmy ¢ atuM, copepaTenbHas XapaKTepUCTHUKA IeJeld W 3amad W3Y4YCHHS
nmpeaMera B IMpOTrpaMMe 10 XMMHUM YTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBHUM C
HOBBIMH TIPHOPUTETAMH B CHCTEME cpeaHero oOmiero oOpa3oBanusa. CeromHs B
MPENOIaBaHNM XUMHUU B OOJBIICH CTENMEHW OTHAETCA NPEANOYTCHUE MPAKTHUSCKOU
KOMIIOHCHTE COJACp)KaHUS OOYy4YeHHs, OPUEHTHUPOBAHHOM Ha IOATOTOBKY BBIIYCKHHKA
00111e00pa30BaTeIbHON  OpraHu3alliy, BIJAJICIONIETO HE  HAa0OpOM  3HaHWH, a
(hYHKITMOHATIBLHON TPaMOTHOCTBIO, TO €CTh CITIOCOOAMHU U YMEHUSIMH aKTHBHOTO MOJTYYCHHS
3HAHUU W IPUMEHEHUS UX B PEaIbHOM KU3HM JJI PEIISHUS MPAKTUYSCKUX 3a7a4.

B cBs3u ¢ 3THM mpu u3ydeHWW TpeaMera «XUMHUS» JTOMUHHUPYIOIICe 3HAYCHHC
MPUOOPETAIOT TaKUe 1SN U 33/1auH, KaK:

amanTanysa OOYYalomUXCS K YCJIOBHSAM JTWHAMHUYHO pPa3BHBAIOMIETOCS MUpA,
dhopMUpOBaHHE HHTEIUICKTyaIbHO PA3BUTOM JMYHOCTH, TOTOBOH K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HCHHBIX CHTYAIIUSAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dbopmupoBaHUe y 00YYAIONIUXCSl KITIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUH),
MMCIOIINX YHUBEpPCAJIbHOEC 3HAYCHWE JJIS Pa3IMYHBIX BHUJIOB JCATCIBHOCTH: PEIICHUS
npo0JseM, OKUCKa, aHaau3a U 00paboTku MHGOPMALIMK, HEOOXOIUMBIX JJisl MPUOOpPETEHUS
OTIBITA JACATEILHOCTH, KOTOPAsl 3aHUMAET BAXKHOE MECTO B ITO3HAHUU XUMHH, a TAKKE IS
OIICHKH C TIO3WUIMHA DSKOJOTHYECKOW OE€30MacHOCTH XapaKTepa BIMSHHUS BEIICCTB M
XUMHUYECKUX MPOIECCOB HA OPTAaHU3M YEJIOBEKA U PUPOIHYIO CPENY;

pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, WHTEIUICKTYAIbHBIX W  TBOPYECKUX

CITOCOOHOCTEH O6y‘IaI-OHlI/IXC}I: CITOCOOHOCTH CaMOCTOSITCIILHO HpI/IO6pCTaTI> HOBBIC



3HAHUS [0 XUMHUHU B COOTBETCTBHHM C JKW3HEHHBIMH IOTPEOHOCTSIMH, HCIIOIb30BAThH
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TOMCKA U aHaIu3a y4eOHOM U Hay4HO-
NOMyJISIPHOM UH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupoBaHHEe U pa3BUTHE y OOYYAIOUIMXCA AaCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUsI, HaAOJII0IaTeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEOOXOJUMBbI, B YACTHOCTH, IMpH I[UIAHUPOBAHUU U TMPOBEJACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUE Y 00yYaromuxcs: yOeKIEHHOCTU B TYMaHUCTUYECKON HAINpaBICHHOCTH
XUMUHM, €€ BaXHOW pOJIM B PEIICHUH TJIOOANBHBIX NPOOJIEM PaMOHAIBHOIO
MPUPOJOINOIb30BAHNS, TOMOJHEHUS SHEPreTHUYECKMX PECYpCOB U COXpPAaHEHHUS
IPUPOJITHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEpEexKHOr0 OTHOILIEHUS K MPUPOE
U CBOEMY 3/I0POBBIO, a TaAKKe MPUOOPETEHUs OIbITa UCIOJIb30BAHUS MMOJTYYEHHBIX 3HAHUN
Ui TPUHATUS TPAMOTHBIX pEHICHUH B CUTYallUsX, CBS3aHHBIX C XUMUYECKUMHU
SIBJICHUSIMU.

B ydeObHOM miaHe cpeaHero oOiiero oopa3zoBaHUs MPEAMET «XUMHUs» 0a30BOrO
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBEeHHO-HAayUHbIE IPEAMETHIY.

OO1iee 4MClIO YacoB, OTBEAEHHBIX IJIsi M3YyYEHUsS XUMHUHU, HAa 0a30BOM YpOBHE
cpeaHero obmiero oopa3zoBaHus, coctaBiseT 68 dacoB: B 10 kmacce — 34 vaca (1 4gac B
Henento), B 11 kmacce — 34 yaca (1 gac B Hefemio).

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

10 KITIACC

OPI'AHUYECKASA XUMUS

Teopernueckne 0CHOBbI OPraHUYECKOM XMMUM

[IpeameT oOpraHMYecKOl XUMHUHU: €€ BO3HMKHOBEHHWE, Pa3BUTHE W 3HAUCHHUE B
MOJIy4YeHUH HOBBIX BEILIECTB U MAaTepUANOB. TeopHsi CTPOCHUS OPraHUYECKUX COCTMHEHUN
A. M. BytnepoBa, e€ ocHOBHbIe MONOKEeHUA. CTPYKTypHBIE (DOPMYIBI OPraHMYECKUX
BelecTB. ['omonorus, n3oMmepus. XUMUYECKasi CBA3b B OPraHUYECKHX COEIUHEHUAX —

OJWMHAPHBIC U KPATHBIC CBA3H.



[IpencraBienne o KiaccUPUKAUMU OpraHMYeckux BemecTB. HomenknaTtypa
OpraHUYEeCKUX COEAMHEHUM (CHCTeMaTH4YecKas) U TPUBUAIbHBbIE HA3BaHUS BaKHEHIIMX
IIPEICTaBUTEIIECH KIIACCOB OPTaHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE  METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPAILECHUN:
O3HAaKOMJIEHHE € 00pasllaMHd OpraHMYECKHX BEIECTB W MaTepHajJlaMd Ha HX OCHOBE,
MOJICIMPOBAHUE  MOJIEKYJl OpraHMYEeCKMX BEIIECTB, HaOIIOJEHHUE M  OIUCAHUE
JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALIEHUIO OPTaHUYECKUX BELIECTB IPU HATPEBAHUU
(ruaBiieHue, 0OyTIIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUM psii. MeTaH M 3TaH — MPOCTEUIINE
IPEJICTABUTENN AJIKAHOB: (PU3UYECKUE U XMMHUYECKUE CBOWCTBA (pEakUUu 3aMEIEHUs U
rOpEeHUs1), HaXOXKJACHUE B IPUPOJIE, TOIYyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAd. OTWIEH W NPONUJIEH —
npocTeiiliie MpeACTaBUTENN AJIKEHOB: (U3NYECKHUE U XMMHUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THUIpaTallid, OKUCICHUS M  MOJUMEPHU3ALNH),
IIOJIyYE€HHUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 wu MerwnOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKHE CBOMCTBa (peakius nonuMmepusauun). [lonydeHne CHHTETUYECKOTO KayyyKa
Y PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTHU CTPOCHHS, TOMOJIOTUYECKUN psL. ALETHIEH —
NpOCTEHIINKA TPEICTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (U3NYECKUE U XUMHUYECKHE
CBOMCTBA (peakuuu ruApUpPOBaAHUs, TATOTEHUPOBAHMS, TUIPATALIMH, TOPEHHUS ), TOTYUEHUE
Y IPUMEHEHHUE.

Apenbl. benson: cocta, cTpoeHue, PU3NYECKUE U XUMUUECKHE CBOMCTBA (peakuu
TaJIOTEHUPOBAHUSI W HUTPOBAHHUS), TMOJYYEHUE U TpuMeHeHue. Toayon: cocmas,
cmpoenue, ¢usuueckue U Xumuyeckue Ceoucmea (peakyuu 2an02eHUpoSaHus U
HUMpPOBanus), noayuyenue u npumenerue. TOKCHUHOCTb apeHOB. l'eHeTHYecKas CBA3b

MCXKAY YIJI€BOAOPOJaMHU, IIPUHAIJICKAIIMMHU K pa3JIMYHbIM KJIaCcCaM.



[TpuponHble UCTOYHUKHU YIIIEBOAOPOIOB. [IpuponHblil a3 U momyTHbIE HE(TAHbIE
ra3el. Hed1p 1 e€ mpoucxoxaenue. CriocoObl nepepaboTku HEPTH: MEepEeroHkKa, KPEKUHT
(TepMuUYECKMl, KaTalUTH4YeCKuil), mnuponu3. IIpoaykTel mnepepabOTKu HEPTH, UX
NPUMEHEHHE B MPOMBINIJICHHOCTH M B ObITy. KaMmMeHHBI yroib W TPOAYKTHI €ro
nepepadoTKHU.

OKCIEpUMEHTAIBHBIE  METOAbl M3YyYEHMs] BEIIECTB M UX IPEBPALLCHUMN:
O3HAaKOMJIEHHE C 00Opa3lamu IUIacCTMAacC, KaydyKoB M pe3uHbl, Komiekiuuu «Hedtb» un
«Yronb», MOJEIUPOBAHME MOJIEKYJ  YIJIEBOJAOPOJOB M  TaJOr€HONPOU3BOJHBIX,

MPOBEJICHUE MPAKTUYECKON pabOThI: MOJYyYEHUE ATUJICHA U U3YUYECHHE €TI0 CBOWCTB.

Pacuérnrble 3agaun.

Bobluncienus mo ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYEeCTBa
HCXOJHOTO BEIIECTBA WU MPOAYKTA PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kucaopoacoaep:xamue opraHu4ecKue coeAMHEHH s

[IpenenpHble OTHOATOMHBIC CIIUPTHI. METaHOJ U ATAHOJ: CTpoeHue, puznueckue u
XUMUYECKUE CBOWCTBA (peakluu C aKTUBHBIMM METajulaMH, TaJOr€HOBOJOPOIAMHU,
ropeHue), npuMeHeHne. BoaopojHbie CBS3M MEXIYy MOJEKyJaMH CHUpTOB. [lelicTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M 4YEeJIOBEKa.

MHoroaToMHbIle CIIUPTHI. DTUICHTIUKOIb U TIUILEPUH: CTPOCHHE, (PU3NUYECKHE U
XUMUYECKHE CBOMCTBa (B3aMMOJICCTBUE CO IIECJIOYHBIMU MeETajulaMH, KauyeCTBEHHas
peakiusi Ha MHOTOAaTOMHbIE cnupThl). JleiicTBUe Ha opraHu3Mm uenoBeka. [IpumeHeHue
JIMIEPUHA U STUIICHTJIUKOJIS.

deHoT: CTPOCHUE MOJIEKYJbI, PU3MYECKUE U XUMUUYECKUE CBOMCTBA. TOKCUYHOCTH
denona. [Ipumenenue dheHoma.

Anbnerusibl U kemousvl. DopMalibICTUI, allETAIBJICTU. CTpOeHUE, (Ppuznueckue u
XUMUYECKUE CBOMCTBA (PEAKIIMU OKUCJICHUSI U BOCCTAHOBIICHHUSI, KAUECTBEHHBIE PEAKIUN),
MOJyY€HUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBbIE KHUCIOThl. MypaBbuHAsi M YKCyCHas

KHUCIIOTBI: CTpOEHUE, (PU3NUecKre 1 XUMHUYECKHUE CBOMCTBA (CBOMCTBA, 00IIME TSl Kilacca



KHUCIIOT, peakuus 3Tepu(puKalumn), NoaydyeHue u npumeHenre. CTeapuHoBasi U OJICUHOBAsI
KHUCIIOTBI KaK MPEJICTaBUTENN BBICHIMX KapOOHOBBIX KHUCJIOT. Mblja KaK COJU BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIIee JACHCTBHE.

Crnoxuble 3Qupel Kak MPOU3BOAHBIE KApPOOHOBBIX KHCIOT. ['MAPONIN3 CIIOXKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruonornyeckast posb KUpOB.

VYrneBonbl: cocTaB, KiIacCHU(pUKALMs YrieBOAOB (MOHO-, TU- W TOJUCAXAPUIIBI).
['mroko3a — mpocTeiiuii MOHOCaxapuI: 0COOCHHOCTH CTPOCHUS MOJEKYJIIbI, (PU3HMUECKUE U
XUMUYECKUE CBoMcTBa (B3auMmojeiictBue ¢ ruapokcuaom wmeau(ll), oxucnenue
aMMHa4HbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBIEHUE, OPOXKEHHUE TIIIOKO3bI),
HAaxXOXK/JE€HUE B MPUPOJIE, IPUMEHEHUE, Ononorudeckas poib. Porocunres3. Ppykro3a Kak
M30MEDP IIIFOKO3BI.

Kpaxman wu uemmono3a Kak TpupojHbie mojuMmepbl. CTpoeHHe Kpaxmaia W
nesuono3sl. dusndyeckue U XMMHUYECKHE CBOWMCTBA Kpaxmaia (THAPOJIN3, KaueCTBEHHAs
peaKIs ¢ HOJOM).

DKCTepuMEHTAIbHBIE METOBl N3YUYCHUS BEIIECTB U WX MPEBPAIlCHUI: TPOBEICHHE,
HaOJII0ICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE CIIUPTOB, KAUECTBECHHBIC
peakIuy OJHOATOMHBIX CIIUPTOB (OKUCIICHHE dTaHoJ1a okcuaoM meau(ll)), MHOroaToOMHBIX
CupTOB (B3auMOecTBUE TiniiepuHa ¢ ruapokcunom meau(ll)), anpreruaos (okucieHue
aMMUa4yHbIM pacTtBopoM okcuaa cepedpa(l) u rumpoxkcuaom menu(ll), BzaumoneicTeue
KpaxMaljia ¢ MOJIOM), TIPOBEJACHUE MPAKTUUECKON padOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuéTHrble 3amaun.

Berancnenus mo ypaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00béMa, KOJIMYECTBa
MCXOJTHOTO BEIIECTBA MJIU MPOJIYKTa PEAKIIUU TI0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJTHOTO M3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIINN).

A3oTconepiKale OpraHn4eckiue COeTMHEHN.

AMUHOKHUCIOTBL Kak aMm@oTepHble opraHudeckue coeauHeHus. dusmueckue u
XMMHUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpuUMepe TiulrHa). buonornyeckoe 3HaueHHE

aMHUHOKUCIIOT. IlenrTnabl.



benkn kak mpUpoHbIE BBICOKOMOJIEKYJISIPHBIE coeInHeHu. [lepBrunas, BTopruuHas
U TpeTUYHAas CTPYKTypa OenkoB. XUMHUECKHUE CBOMCTBA OEJIKOB: THAPOIIN3, ICHATYpaIus,
KaueCTBEHHbIE PEAKIIUU Ha OCIIKHU.

OKCnepUMEHTAIBHBIE METO/Ibl U3YUYEHUS BEILIECTB M MX MPEBPAILCHHI: HAOII0IeHHE
U OIKMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OeIKOB MpPU HarpeBaHUH,
[[BETHBIE pEaKIUU OEIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHbIE TIOHSTUSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUIl: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALINY, CPENHSA MOJEKYJSIpHAs Macca.
OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCAVMHEHUN — MOJMMEPHU3ALMS U
ITOJIMKOH/ICHCALU.

OKCIIEpUMEHTAIBHBIE ~ METOJbl H3YyYEHHMS BEUOIECTB W HMX IPEBPALICHUM:
O3HaKOMJIEHME C 00pa3llaMd NPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXINpPEeIMETHBIX CBSI3€H MPU U3YYEHUU OpraHuyeckor xumuu B 10
KJIACCE€ OCYIIECTBIISIETCS YE€pe3 HCIMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHbBIX
MOHATUWA, TaK W IIOHATUH, SIBIIOIIUXCS CUCTEMHBIMU JUISI OTHEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (aKT, TUIoTe3a, 3aKO0H,
TEOpHs, aHalu3, CHHTE3, KIacCHU(pUKaLUs, MEPUOJUYHOCTh, HAOIIOJECHUE, H3MEpPEHUE,
DKCIIEPUMEHT, MOAEIUPOBAHUE.

@usnka: Marepus, dHEPrus, Macca, aToOM, JJIEKTPOH, MOJEKYJA, SHEPreTUYECKUI
YpOBEHb, BEIIECTBO, TeIO, OOBEM, arperaTHOE€ COCTOSHUE BeEIIeCTBa, (U3NYECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHMUSL.

buonorusi: knerka, opraHuzM, Ouochepa, OOMEH BEIIECTB B OpraHu3Me,
dboTocuHTe3, OMOIOTUYECKN aKTUBHBIE BEIECTBA (O€IKH, YTIIEBOAbI, >KUPBI, PEPMEHTHI).

Feorpa(bml: MHUHCpAJIbI, TOPHBIC IIOPOAbI, IIOJIC3HBIC HMCKOIMACMBIC, TOILIMBO,

peCypChl.



TexHomorusi: MUIIEBBIE MPOAYKTbI, OCHOBBI PAIIMOHAJIBHOIO NUTAHUS, MOIOLIUE
CpPEICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHE IPENApaThl, MATEPUAIIBI U3 UCKYCCTBEHHBIX
Y CUHTETHUYECKHX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 31eMEHT. ATOM. Spo aToma, W30TOIbI. DJIEKTPOHHAs 00OJIOYKA.
DHEpreTHYeCKUe YPOBHHU, MOJYyPOBHH. ATOMHBIC opOWuTanu, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH paclpeieieHHs 3JIEKTPOHOB MO OpOUTANISIM B aTOMAax 3JIEMEHTOB NEPBBIX
YETBHIPEX MEePUOIO0B. DIEKTPOHHAS KOH(DUTYypaIrs aTOMOB.

ITepunonnueckuit 3akoH u Ilepuonnueckas cucremMa XUMHUYECKUX dieMeHToB 1. U.
MenpaeneeBa. CBs3b NEPUOANYECKOTO 3aKkOoHA U lleproanyueckol CUCTEMBbI XMMUYECKUX
anemenTtoB JI. WM. MenzaeneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOCHUS ATOMOB.
3aKOHOMEpPHOCTH M3MEHEHHUS CBOMCTB XHUMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX M CJIOXKHBIX BEUIECTB IO TPyMHIaM W MEpHoaaM. 3HAYCHUE MEPHUOIMYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CrtpoeHue BemiecTBa. XMMHUUECKasi CBSI3b. BUIIbI XUMHUUECKOU CBsI3U (KOBaJICHTHAs
HETOJISIpHAasE W TOJSpHas, WOHHAs, MeTaulMdeckas). MexaHu3mMbl 00pa3oBaHUs
KOBAQJIGHTHON XMMHYECKOW CBSI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). Bomopomnas
CBSI3b. BAJIGCHTHOCTh. DIEKTPOOTPUIIATENBHOCTh. CTeneHb OKUCIICHUA. MOHBI: KaTHOHBI U
AHHOHBI.

BemecTtBa MOJEKYISPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUA. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
THUIA KPUCTAJUINYECKON PELIETKMU.

[TonsiTue 0 nUCHIEpCHBIX cUcTeMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHknaTypa HeOpraHU4ecKux
BellecTB. ['eHeTnueckas CBsI3b HEOPraHMYECKUX BEILLIECTB, MPUHAJIEKAIIUX K PA3TUYHBIM

KJIaccaM.



Xumunyeckas peakiusi. Knaccuukanus XUMHUECKUX PEAKIN B HEOPraHUYECKON U
OpPraHUYeCKON XWMHHM. 3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXpaHEHUS W
PEBPALLECHUS SHEPTUHN NTPU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTh OT pa3iuyHbIX (akTtopoB. OOpaTtuMmble
peakuuu. XumMudeckoe paBHoBecue. DAKTOPBI, BIMSIOMINE HA COCTOSIHUE XUMHYECKOTO
paBHoBecus. [Ipunmun Jle [lartenbe.

OnekTponutuueckass auccounanusi. CwibHble W cinadble AyekTposuThl. Cpena
BOJIHBIX pACTBOPOB BEIIECTB: KUCIAsl, HEUTPaJIbHAs, IETOYHASI.

OKUCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITUU.

OKCIIEpUMEHTAIbHBIE ~ METOJIbI MU3YyUYECHHUS BEHIECTB W HMX  MPEBPAICHUI:
nemoHcTpauus Tabmun «llepuomumyeckas cuctema xumudeckux anementoB J[. U.
MenneneeBay, U3ydeHUE MOJICNIEH KPUCTAUIMUECKUX PEIIETOK, HAOMIOICHUE U ONKUCAaHUE
JIEMOHCTPALIUOHHBIX W JTA0OPATOPHBIX OIBITOB (pa3yioKeHHE TMEPOKCHIa BOJOpoJa B
MPUCYTCTBUM KaTaJIU3aTOpa, OIMPENIEIICHUE Cpeabl PacTBOPOB BEMIECTB C MOMOILBIO
YHUBEPCAIBHOTO WHIUKATOpPA, PEaKIMd MOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKOU
paboThl «BiusiHre pa3nuyHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKON PEeaKITun.

Pacuérnrle 3agaun.

Pacu€rel 10 ypaBHEHHUSIM XMMHUYECKUX pPEaKIUid, B TOM YHCIIE TEPMOXUMHUYECKHUE
pPacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MAcCOBas JI0JIs BEILIECTBAY.

Heopranuuyeckass xumust

Hemeramnel. Ilonoxenne HemeraimioB B Ilepmogmueckon cucremMe XUMHUYECKHX
anemenToB J[. . MenpeneeBa u 0COOEHHOCTH CTpOEeHUSI aTOMOB. DU3NYECKUE CBOMCTBA
HEMETaJUIOB. AJUIOTpPONHS HEMETA/UIOB (Ha MpuUMepe KUcIopona, cepbl, (ocdopa u
yriepoaa).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAIOB (TajoreHoOB, CEephl, a3oTa,
docdopa, yriepona U KpeMHHUS) U UX COCIUHECHHHA (OKCHIIOB, KHCIOPOICOEPIKAIINX
KHCJIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IpuMeHeHne BaXXHENUIINX HEMETAJIOB U UX COCIUHEHUM.



Meramnel. llonoxenne wmeramnoB B llepuoanueckon cuCTEME XHMHMYECKHX
anemenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOECHHUS 3JEKTPOHHBIX 000JI0UYEK aTOMOB
metamioB.  OOmwme  Qusumueckue  cBoiictBa  MeTtasioB.  CIulaBel  METaJUIOB.
DNEeKTPOXUMHYECKHUI Pl HAPSHKEHUI METAILJIOB.

XUMUYECKHE CBOMCTBA BaKHEHIINX METAIOB (HATPHM, KaJIUui, KaJblMi, MarHuu,
ATIOMUHUMN, TUHK, XPOM, 5KeJIe30, ME/Ib) U UX COCTMHECHHM.

OO01ue crocoObl nosydyeHus MeTaiioB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUS BELIECTB M WX IPEBPAILICHUI: HW3y4YCHHE
KOJUIEKIMU «MeTaibl ¥ CIIaBb», 00pa30B HEMETAJUIOB, PEIIEHUE HKCIIEPUMEHTAIbHBIX
3a1a4y, HAONIOIEHHWE M OINHCAHHME JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIMBITOB
(B3auMoJielicTBUE THAPOKCHUJIA ATIOMUHUS C pacTBOpaMHM KHCJIOT U IIEJIOYEeH,
KAueCTBEHHbIEC PEAKLIUU HAa KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuérel Macchl BemiecTBa WiIM 00BbEMA ra3oB IO H3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WU OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, PACUETHI
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMHU, €CJIM OJHO U3 BEIIECTB
MMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xumum B o0OeCIEUYEHHHM HKOJOTHMUECKOH, HSHEPreTHYSCKOM U IMHIICBOM
0e30MacHOCTH, pa3BUTUU MeaAULIMHBL. [IoHATHE O HAYYHBIX METO/aX MO3HAHMS BEILECTB U
XUMHUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOIIMX HAYYHBIX MNPHUHIMIAX MPOMBILUIEHHOTO MOJyYEHHUS
BAKHEHUIIINX BEILIECCTB.

YenoBek B MUpE BEUIECTB M MATEPUAJIOB: BAXKHEHUIIINE CTPOUTEIIBHBIE MAaTEPHUAIIbI,
KOHCTPYKI[MOHHBIE MaTE€pHUajbl, KPAaCKH, CTEKJI0, KEpAMUKa, MaTEpUaJIbl I dJIEKTPOHUKH,
HAaHOMAaTepHaJIbl, OpraHMUECKUE U MUHEpaIbHbIEC yI0OPEHHUS.

Xumus M 3A0pOBbE 4YEJIOBEKA: IIPAaBWJIA HCIIOJb30BAHUSA  JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE30MaCHOTO MCIOJb30BaHUS MpernapaToB OBITOBOM XUMHUU B

HOBCEIHEBHOU KU3HHU.



MexnpenMeTHsIe CBSI3H.

Peanuzamnus MEXNpEAMETHBIX CBA3CH MPU H3y4yeHUU OOIIEeH W HEOPraHUYECKOM
xuMuH B 11 Kilacce OCyHIECTBIISETCA 4epe3 HMCIOJIb30BAaHME KAaK OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHW, TaK W TOHATUH, SBIAIOIIMXCS CHCTEMHBIMU JUIA OTAEJIBHBIX
[IPEIMETOB €CTECTBEHHO-HAyYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATUSA: HAyYHBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHalW3, CHHTE3, KilacCU(PUKAIUsA, TEePUOJUYHOCTh, HAOMIOJACHHUE, JKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBJIICHUE.

dusuka: Marepus, JHEpPrus, Macca, aToM, JJIEKTPOH, INPOTOH, HEUTPOH, HOH,
M30TOII, PaIMOaKTUBHOCTb, MOJIEKYJIA, JHEPIrETUUECKUN YPOBEHb, BELIECTBO, TEI0, 00BEM,
arperaTHoe COCTOSIHME BeUIecTBa, (DPU3MUECKUE BEIUYMHBI U €JUHHIBI UX H3MEpPEHUS,
CKOPOCTSb.

buonorus: kieTka, opraHusM, 3KocucremMa, onocdepa, Makpo- U MUKPOIIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, TOJE3HbIE MCKOMAeMble, TOIUIMBO,
pecypchl.

TexHomorus: XMWMHUYECKAasi MPOMBIIIJIEHHOCTh, METALTYPrUsi, HPOU3BOACTBO
CTPOMTENIBHBIX ~ MAaTepUajliOB,  CEIbCKOXO3AMCTBEHHOE  IIPOM3BOJACTBO,  IUIIEBAs
IIPOMBIIIUIEHHOCTb, dapmaiieBTHUECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKUX  MpPENaparoB,  IPOU3BOJACTBO  KOHCTPYKIHMOHHBIX  MaTEpHUAaJOB,

QJICKTPOHHAA IIPOMBIIIIICHHOCTb, HAHOTCXHOJIOI'HH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IMPOI'PAMMBLI 110 XUMHUHN
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI
®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHUS 00YYArOIIMMHUCS
OporpaMM CpedHero oO0mero oOpazoBaHHsl (JIMYHOCTHBIM, METANpeIMETHBIM U

npenMeTHbiM).  HayuHo-meroanueckoil OCHOBOM i pa3pabOTKU — IUIAHUPYEMBIX



pe3yJabTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OoO0ILero oO0pa3oBaHUs SBISETCS CHCTEMHO-
NEATEIIBHOCTHBIN MOAXO/.

B cooTBETCTBHN C CUCTEMHO-IEATEIBHOCTHBIM MOAX00M B CTPYKTYPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHS MpeaMeTa «XUMUs» Ha ypOBHE CpPEIHEro o0Iiiero oopazoBaHUs
BBIJICJICHBI CJICYIOIINE COCTABIISIOIINE:

OCO3HaHUE OO0YYalOUIMMHCS POCCUHMCKOM  TpPaXJAHCKOM  HJAECHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTENIBHOCTA U CAMOOIIPEAEIICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMIIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U  CIIOCOOHOCTh OOYyYaroIMXCs PYKOBOJACTBOBATbCSA B  CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIAMH LIEJIOCTHOM CUCTEME
XUMHUYECKOT0 00pa3oBaHusl;

HaJIMYUE MPaBOCO3HAHUS 3KOJOTUUECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTBH )KU3HEHHBIE IIAHBI.

JInyHOCTHBIE pPE3ynbTaThl OCBOCHUA MpeaMeTa «XUMHUs» JTOCTUTAIOTCS B €IUHCTBE
y4eOHOM U BOCIHUTATEIBHON MAESATENBHOCTU B COOTBETCTBHM C T'YMaHHCTUYECKHMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMHM U HJEaJaMU POCCUHCKOIO
Ipa)1aHCKOro oOlIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMHU M IpaBWJIaMU NOBEJEHUS,
CIIOCOOCTBYIOLIMMH  IIPOLIECCAM  CAMOIIO3HAHUS, CaMOpPa3BUTHsIT U HPABCTBEHHOTIO
CTaHOBJICHUS INYHOCTH 00YyYaIOITNXCS.

JInyHOCTHBIE ~ pe3ynbTaThl  OCBOEHHUA  NIpeaMeTa  «XHMHS»  OTPAKAIOT
c(OPMHUPOBAHHOCTh  OMNbITA  MO3HABATEIBHOM W  MPAKTHUYECKOW  JESATENbHOCTU
oOyJaroIuxcs Mo peanu3aliy MPUHATHIX B 0011eCTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUSl OOY4YaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH,
YBQKECHMS K 3aKOHY U ITPABOIIOPAIKY;

IIPEICTABIICHNS O COUMAIBHBIX HOPMAaXx U MPaBUJIaX MEXJINYHOCTHBIX OTHOILLEHUN B

KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW ACATEIHHOCTA TPHU CO3JAHUU YUCOHBIX
MIPOCKTOB, PEIICHUH Y4YEOHBIX M TIO3HABATEILHBIX 3a7a4, BBITIOJHEHUH XWMHUUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI
JIPYTUX MPU aHAIKU3E PA3IUYHbBIX BUJI0B YUeOHOH ACSITENbHOCTY;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

IIEHHOCTHOT'O OTHOUIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEAUI0 OTEUECTBEHHOM
XUMUH;

YBOXEHHUS K TMPOIECCYy TBOpUYeCTBa B 00JIACTM TEOPUM W MNPAKTUUYECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHHUS TOTO, 4YTO JIOCTMIKEHHMS HAyKU €CTh pe3yJibTaT
JUIUTENIbHBIX HAOIIOJCHUHN, KPOMOTIUBBIX IKCIIEPUMEHTAIBHBIX MOHCKOB, MOCTOSHHOTO
TpyAa YYEHBIX U MPAKTUKOB,;

WHTEpECca W TO3HABATEIbHBIX MOTHUBOB B IMOJYYEHHH M TOCJIECAYIOIIEM aHAJINU3E
uH(MOpMAIUU O MEePEOBBIX JOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEJICHUS;

CIIOCOOHOCTH OIIEHMBAaTh CHUTYaIllMHU, CBS3aHHBIE C XUMUYECKUMU SIBICHUSIMU, U
MIPUHUMATh OCO3HAHHBIC PEMICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH,;

TOTOBHOCTH OLIEHWBATh CBOE MOBEAEHUE U MOCTYIKU CBOMX TOBAPUULIEH C MO3ULIAMN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIEICTBUN ATUX MOCTYIIKOB;

4) GpopMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHMS IIEHHOCTEH 370pOBOro M 06e30macHoro odpasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

cOONIO/IeHUsT TMpaBuil 0Oe30macHOro oOpamlieHust ¢ BEIeCTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHUS [IEHHOCTU TMPaBUJ WHANBUIAYATHHOTO M KOJUIEKTHBHOTO O€30MacHOTO

IMOBCACHH: B CUTyallUAX, YI'POXKAIOMINUX 30J0POBLIO U JKU3HHU J'IIOI[@ﬁ;



OCO3HAHMS TIOCIEACTBUHA W HENPUITHS BPEIHBIX MPUBBIYCK (YIMOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEIBCKOM JICSITEIIBHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AKTUBHOE YYAaCTHE B PEIICHUM MPAKTHYECKUX 3a/1ad COLMAJIbHOMN
HaIpPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3Y4YEHHIO Tpodeccuil pa3iuyHoro pojaa, B TOM YUCIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHN 110 XUMUHU;

YBOKEHUS K TPYAY, JIOJSAM TpyJa U pe3ybTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIUBUIYAIILHOW TPAaeKTOpUU 0Opa3oBaHUS,
Oynymieit npodeccun W peanusald COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEM K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTMYECKH I11€71eCO00pa3HOT0 OTHOILICHHMS K TPUPOJe, KaK HCTOUYHHUKY
CYILIECTBOBAHUS KU3HU HA 3€MJIE;

MOHMMAHUSl  TJIO0AJTBHOIO  XapakTepa HSKOJIOTHYECKUX  MPOOJeM,  BIUSHUS
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HAHMS HEOOXOJMMOCTH HCIOJB30BaHUS JTOCTHKEHUN XUMHH JIJISl PEIICHUS
BOIIPOCOB PaIMOHAIBLHOTO MPUPOIOTIOIL30BaAHNS,

AKTUBHOTO HENPHUATHS NEUCTBUH, NMPUHOCIIIUX BPEI OKPYXNKAKOUIEH MNPUPOTHOU
cpele, YMEHHsS TMPOTHO3UPOBATH HEOJArONMPUSITHBIE HSKOJOTMYECKHUE IOCIEACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOIO 3KOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUUECKOM KYIbTYpbl, OIbITA
NEATEeIbHOCTH DSKOJIOTMYECKON HAIpPaBJICHHOCTH, YMEHHUsI PYKOBOJICTBOBAaThCS HUMH B
MO3HABATENbHON, KOMMYHUKAaTUBHOM U COIMATBHOM MPaKTUKE, CIOCOOHOCTH U YMEHHS
AKTUBHO MTPOTUBOCTOSATH UALOJIOTHH XeMOhoOHH;

7) 1EeHHOCTH HAYYHOT 0 MO3HAHMSA:



c(OPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKU;

NOHUMAaHUs crelUUKN XUMUU KaKk HayKH, OCO3HaHUs €€ poju B (hOPMUPOBAHUU
paIOHAJIBHOTO HAYYHOTO MBINUICHUS, CO3JAAHUU LEJIOCTHOTO TMPEACTaBICHUS 00
OKpYXaIollleM MHpE KaK O €IMHCTBE NPUPOAbl M YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuu Ipo0JIeM COXpaHEHUsI IPUPOITHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAUMMOCTH XUMUH JJIsi COBPEMEHHOM ITUBIIIN3AINU: B €€
IYMaHUCTHUYECKOM HANpaBICHHOCTH W BaXXHOM pOJM B CO3JaHUUM HOBOH 0a3sbl
MaTEpUaTbHOW KYJNbTYpPBI, PEHICHUH TI0O0ATbHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MTUIIIEBOM M YKOJIOTUYECKON O€30MacHOCTH, B
pa3BUTUM MEIULMHBI, OOECHEUYEHUH YCIOBUI YCIENIHOIO Tpylda M 3KOJOTUYECKU
KOM(DOPTHOM JKU3HU KaXKIOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAaHHUS CYUIHOCTH METOJIOB IO3HAHMI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOIb30BAaTh MOTy4aeMble 3HAHUS
JUIA aHanmu3a M OOBSICHEHUS SIBICHUN OKPYXAIOMIETO MHUpa M MPOUCXOIAIIMX B HEM
M3MEHEHUHN, YMEHHUsI JeslaTh 0OOCHOBAHHbBIC 3aKIIOYEHHUS Ha OCHOBE Hay4YHbIX (paKTOB U
UMEIOIIUXCA JAHHBIX C HENbIO MOTYYSHHsI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BATh XMMMUYECKUE 3HAHUS ISl PEIICHUs
po0JIeM B PeasIbHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON eI TEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTHU K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
aKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWW O XUMHUU B COOTBETCTBHUH C >KU3HCHHBIMH
MOTPEOHOCTSIIMU;

WHTEpeca K OCOOEHHOCTSM Tpylna B pasnyHbIX cdepax mnpodheccHoHaTIbHOMI
JESITEIEHOCTH.

METANIPEJMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3ybTaThl OCBOCHUSI YIEOHOTO MpeaMeTa « XUMHUSD» Ha yPOBHE

Cpe€aHcro O6H_I€FO 06p330BaHI/I}I BKJIIOYalOT:



3HAYMMBbIE IS dbopMupoBaHus MHUPOBO33pPEHUS oOyuJaronmxcs
MEXIUCITUIUTHHAPHBIE  (MEXKIPEAMETHBIE) OOIICHAYyYHBbIC TIOHATHS, OTPaKaIOIINe
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CIIeIM(PUKY METOJI0B MTO3HAHMS, UCIIOIb3YEMbIX B
€CTECTBEHHBIX HaykaxX (MarTepus, BEIIECTBO, JHEPrus, SBIECHWE, IPOIECC, CHUCTEMA,
Hay4YHBIM (haKT, TPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIIECIOBaHUE,
HaOJII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCalIbHBIC ydeOHBbIC JeWCTBHs  (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
peryJaTHBHBIE), oOecreunBarone ¢GopMupoBaHue (yHKIIMOHAILHONW TPaMOTHOCTH H
COIMATBHON KOMITETEHITUN 00yJaroIuXcs;

CIIOCOOHOCTh OOYYaIOIIMXCSI HUCIOJIb30BaTh OCBOCHHBIC MEXKIAUCIUILIMHAPHEIE,
MHPOBO33pEHUYECKUE 3HAHUS W YHHUBEpCaJIbHBIC yUcOHBIC ACHCTBHS B MO3HABATEIbHOU U
COLIMAJIbHOM ITPAKTHKE.

MertanpenMeTHbIe Pe3yabTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATbHBIMH YICOHBIMU
MMO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATHBHBIMU JSHCTBUSMH.

OBjaieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU eHCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUSI:

CaMOCTOATEITLHO (POPMYJIMPOBATh M aKTYaJTU3HPOBATH MPOOJIEMY, BCECTOPOHHE €
paccMaTpuBaTh;

OTIPENICTIATh LEJIN ASATEeILHOCTH, 3a/1aBasi mapaMeTphbl U KPUTEPUH UX JTOCTHIKCHHS,
COOTHOCHUTH PE3yJIbTaThl ICITCIILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

HCIIOJIB30BaTh MPY OCBOCHHUH 3HAHUH MPHUEMBI JIOTHYECKOT'O MBIIIJICHHUS — BBIJCISATh
XapaKTEpHbIC TPHU3HAKW TOHATHH W yCTaHABJIWBATh WX B3aUMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIIHE MTOHATHUS JUTSI O0OBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTCPHH I KiIacCU(PHUKAIMU BEIIECTB M XUMHUYCCKUX
peaKLnil;

yCTaHABIMBATh IPUYMHHO-CJICACTBEHHBIC CBSI3U MEXKY U3y4aeMbIMU SIBIICHUSMH,

CTPOUTH JIOTUYECKHE PACCYKICHHS (MHIYKTHBHBIC, NCTyKTUBHBIC, 1O AHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH M TNPOTUBOPEYMST B  PACCMATPUBAEMBIX  SBJICHUSX,

(hOpMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;



NPUMEHITh B TMPOLECCE IO3HAHUS, HCIOJIb3yeMble B XUMHUU CHUMBOJUYECKUE
(3HaKOBbIE) MOJIETH, MPEOOPA30BBIBATh MOJICTBLHBIC MPEICTABICHUS — XUMHUYECKUNA 3HAK
(cumBOJI) BJIeMEHTa, XUMHUYecKas (opmysia, ypaBHEHHE XHMMUYECKOW peaKkIuu — Mpu
pelieHUd Y4YEOHBIX IMO3HABATENIbHBIX W MPAKTHUUYECKUX 3a/1ady, MPUMEHSITh Ha3BaHHbIC
MOJEJBbHBIE TMPEICTABICHUS U1 BBIABICHUS XapaKTEPHBIX IIPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJIaJIETh OCHOBAMH METOA0B HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;

dbopmMynMpoBaTh LEIUM W 3aJa4d HCCJEJAOBaHUS, UCMOJb30BaTh IMOCTABJICHHBIE U
CaMOCTOSITENIbHO C(POPMYIUPOBAHHBIE BOIMPOCHI B KAUY€CTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI 1 (DOPMHUPOBAHUSI TUIOTE3BI IO TMPOBEPKE MPABMIHBHOCTU BBICKA3bIBAEMBIX
CYKICHHU;

BJIaJICTh HaBBIKAMH CAMOCTOSATEJIBHOTO INIAHUPOBAHUS U MPOBEICHUS YUEHHUUECKUX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh yMEHHUsA HaOIIOJaTh 3a XOJOM  IpoIlecca,
CaMOCTOSATENIbHO MTPOTHO3UPOBATh €r0 pe3yJibTar, POopMyIUpOBaTH 0OOOIIEHUS U BHIBOIbI
OTHOCUTEJILHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIIEAOBAHMS, COCTABISATH OOOCHOBAHHBIN
OTUY€T O MPOJICJIAHHON paboTe;

MpPUOOPETATh OMBIT YYCHUYECKON MCCIIEIOBATENHCKON M MPOEKTHOM JIESITEIBHOCTH,
MPOSIBJISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PElICHUs
MPaKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3JIMUYHBIX METOAOB MO3HAHMUS.

3) pa6ora ¢ ungopmaunmeii:

OPUEHTUPOBATLCA B PA3IMUHBIX HCTOYHMKAX HHGOpMAIMU (HAYYHO-TIOMYJISIpHAs
auTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHBbIE MocoOus, pecypchl MHTepHeTa),
aHAIM3UPOBaTh MH(OPMAIMIO PA3THYHBIX BUIOB U (OPM TPEICTABICHUS, KPUTHICCKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

bopMyIMpPOBATH 3aNPOCHI M MPUMEHSTHh PA3IMYHBIE METOBI MPU MTOUCKE U 0TOOpE
nH(pOopMaIuu, He0OXO0IMMOU /IS BBITTOJIHCHHSI YICOHBIX 3a71a4 OMPEACIEHHOTO TUTIA;

npuoOpeTaTh  ONBIT  MCHOJB30BAHMS  MH(POPMALUOHHO-KOMMYHUKATUBHBIX

TEXHOJIOTUH 1 PAa3JINYHBIX ITIOUCKOBBLIX CUCTCM,



CaMOCTOSITENIFHO BBIOMpaTh ONTHUMANbHYIO (OpMY MpeAcTaBieHUs HH(POpMAIUH
(cxeMbl, TpaduKH, JUarpaMMbl, TAOTUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIA SI3bIK B KAaueCTBE CPEICTBA MpU paboTe ¢ XUMHYECKOM
uH(poOpMalMel: TPUMEHATh MEXIIpeAMETHbIE ((pU3NYECKue U MaTeMaTHYECKHE) 3HAKU U
CUMBOJIBI, (hOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaIJISITHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JAefiCTBUSIMM:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKJTaeMOM TEeMbl B XOJ€ Auanora W/Wiu
JUCKYCCUM, BBICKa3bIBaTh HJEH, (POPMYJIHMPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHMSI IPEIJIOKEHHOM 3a/1auH;

BBICTYNIATh C MpE3EHTAIMel pEe3yJbTaTOB IIO3HABATEIILHOM  JIEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIIOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTAa, MpPaKTUYeCKOW paboOThl 1O UCCIEJOBAaHUIO CBOMCTB
M3Y4aeMbIX BEUIECTB, peai3alMid y4eOHOro mnpoekra W (HOpMyJIUpPOBaTh BBIBOABI MO
pe3yibTaTaM MPOBEAEHHBIX HCCIEIOBAaHUM IMyTEM COTJIACOBAHMSA MO3UIMI B XOJe
00Cy»X)eHust 1 0OMEHa MHEHUSIMHU.

Osgi1aieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO ~ IUJIAHUPOBAaTh W OCYUIECTBJIATH CBOI  I1O3HABATEJIbHYIO
NEeSTENBHOCTD, ONpeaessa e€ e U 3a7a4u, KOHTPOJIMPOBATh U 10 Mepe HeOOXOAUMOCTH
KOPPEKTUPOBAaTh Mpe/jlaraeMblii ajiropuT™M JEHCTBUN MpPHU BBIIOJHEHUU YYEOHBIX WU
MCCJIEI0OBATENbCKUX 3aJ1ay, BbIOUpaTh HamOolsiee 3(P(HEKTUBHBIN CrOCO0 UX PEIICHHS C
y4ETOM MOTYYCHHsI HOBBIX 3HaHUH O BEUIECTBaX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBJISITh CAMOKOHTPOJb CBOEH JEATEIbBHOCTH HAa OCHOBE CAaMOAHalu3a M
CaMOOLICHKH.

MNPEIMETHBIE PE3YJIBTATBI

10 KITIACC

HpC,Z[MCTHBIG PE3YJIbTAaTbl OCBOCHUA KypCa ((OpFaHI/I‘{CCKa}I XUMMU) OTPAKAKOT!



c(hOPMHUPOBAHHOCThH TPEACTABICHUA O XUMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-
HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B MMO3HAHUU SIBJICHUN MPUPOJIBI, B (HOPMHUPOBAHUH
MBIIIJICHUS U KYJIbTYpPbl TMYHOCTH, €€ (YHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHUs] MPaKTUYECKUX 3a7a4 M 3KOJOTMYECKM OOOCHOBAHHOIO OTHOUIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPAsl BKIIOUYAET: OCHOBOIIOJIATAIOIINE
MOHATUS (XMMHYECKHI S3JEMEHT, aToM, JJIEKTpOHHAas oOO0O0JI0YKa aToma, MOJEKYJa,
BaJICHTHOCTh, JJIEKTPOOTPHULATEIBHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyia
(pa3BEépHyTas U COKpallléHHas), MOJIb, MOJISIpHAsE Macca, MOJIIPHBIA 00BEM, YIIIepOIHBII
CKeneT, (DyHKIMOHANbHAs TPYIa, paguKall, U30MepHUs, U30MEPbI, TOMOJOTUYECKUN P,
TOMOJIOTH, YIVIEBOAOPOZBI, KHUCIOPOA M a30TCOAECPKAIIME COCIMHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPUHU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A. M. BytnepoBa, 3aK0OH COXpaHEHUsI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3bIK XMUMHUU; MUPOBO33PEHUYECKUE 3HAHUS,
JeXallie B OCHOBE MOHUMAaHUS MPUYMHHOCTH U CHUCTEMHOCTH XMMHYECKHUX SIBICHHIA,
(dakTosornueckue CBEACHHMS O CBOWCTBax, COCTaBe, IIOJIy4eHHUH U O€30MacHOM
WCIIOJIb30BAaHUM BAKHEWIIMX OpPraHUYECKUX BEHIECTB B OBITY W MNPAKTUYECKOU
NEeATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTepHble NPU3HAKU IOHATHUH,
YCTAaHaBJIMBAaTh WX B3aUMOCBA3b, MCIIOJIB30BATh COOTBETCTBYIOLIME TOHATHS IpHU
ONMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPALICHUI OPraHUYECKUX COEANHEHU;

cOPMHPOBAHHOCT, YMEHUHM HCIOJIb30BaTh XHWMHYECKYIO CHMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpami€HHOW) (popmyl
OpraHMYECKUX BEIIECTB W YPAaBHEHUI XUMUYECKHX PpEaKIUi, W3rOTaBIMBATH MOJEIN
MOJIEKYJl  OPTaHMYECKMX  BEUIECTB I  WUIKOCTPAUMM HMX  XUMHUYECKOro U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh yYMEHHMH yCTaHABIMBATh MPUHAIJICKHOCTh H3YYECHHBIX
OpraHUYeCKUX BEUIECTB MO UX COCTABY U CTPOCHHUIO K OMPEAETIEHHOMY KIacCy/Tpymme

COCIMHEHHH  (YIJIEBOJOPOABL,  KHUCJIOPOX M a30TCOJEpXKAllhe€  COEIUHEHUS,



BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI), JaBaThb MM HAa3BaHUA 10 CHCTEMATHYECKOU
Homenknarype (IUPAC), a Ttaxke NpUBOAWTH TPUBHUAIBHBICE HA3BAHUS OTAEITHHBIX
OpPraHUYECKUX BEUIECTB (STWJIEH, MPONMJIEH, AaleTWJIEH, 3TUJICHIJIUKOJb, TJIHILEPUH,
denon, dopmanbaerua, aneTalbIeTu], MypaBbUHAs KHCJIOTA, YKCyCHas KHCJIOTa,
OJIEMHOBAsl KUCJIOTAa, CTEAPUHOBAsI KUCIOTA, IJII0K03a, (PPyKTO3a, Kpaxmal, LEII0J03a,
TJIMITUH);

c(OpMUPOBAHHOCTh YMEHUS OMPEEIATh BUIBl XUMUUYECKON CBSI3U B OPTaHUYECKUX
COCIMHEHHUSX (OIMHAPHBIE U KPATHBIE);

COPMHPOBAHHOCTh ~ YMEHUS NPUMEHATH  [OJOXKEHUS TEOPUU  CTPOCHUS
oprannueckux BemiectB A. M. byrnepoBa 1 oOBsSCHEHHS 3aBUCHMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UYECKHE U
XUMHUYECKUE CBOMCTBA TUIHUYHBIX IPEACTABUTENECH Pa3IUYHBIX KJIACCOB OPraHUYECKHX
BEIIECTB (METaH, 3TaH, dTUJICH, MMPOIUJIEH, alleTuiIeH, OyTaauen-1,3, MetunOyTaaueH-1,3,
O€H30J1, METAHOJI, 3TAHOJ, STHUJICHIJIMKOJIb, TIUIEPHUH, (PEHOJI, alleTalbAerul, MypaBbuHas
M YKCYCHas KHCIOTBI, TIJIFOKO3a, KpaxMajl, LEJUI0JI03a, aMHHOYKCYyCHas KHCIIOTa),
WUTIOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHUSIMU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLU C UCIOIb30BaHUEM CTPYKTYPHBIX (popmyI;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HCTOUYHUKHU YTIIEBOJOPOIHOIO ChIPbS
(HedTh, IPUPOIHBIN Ta3, YToib), CHOCOOBI X NEPEPAOOTKU U MPAKTUUECKOE TPUMEHEHUE
MPOTYKTOB MEPEPaOOTKY;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BHIYMCICHUS 10 XUMUYECKUM YPaBHEHUSIM
(maccel, 00OBEMA, KOJMYECTBA HMCXOJHOTO BEHIECTBA WJIM NPOAYKTAa PpEAKIUH 10
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO U3 MCXOAHBIX BEIIECTB WM MPOIYKTOB
peaKInn);

c(hOpMHPOBAHHOCTh YMEHUHN BIAJETh CHUCTEMON 3HAHWK 00 OCHOBHBIX METOJIaX
Hay4YHOI'O0 TO3HAHUS, HCMOJb3YEMBIX B XMMHHM IPH W3YYEHUHU BEIIECTB U XUMHUYECKHX

ABJICHUM (HAOJIOJEHUE, HU3MEpPEHUe, HKCIIEPUMEHT, MOJEIUPOBAHHUE), HCIOIb30BAThH



CUCTEMHbIE XMUMHUYECKHE 3HAHUS JUISl MPUHATHUS PEIICHUM B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHECHUEM;

c(OpMHPOBAHHOCT, YMEHUM COOJIO/IaTh TpaBUiIa IMOJIb30BAHUSA XHUMHYECKOU
MOCY1I0M U JIa0OpaTOpHBIM 00OPYAOBAaHUEM, a TAKKE MpaBuiia OOpalleHus ¢ BEUIECTBAMU
B COOTBETCTBUM C MHCTPYKLUSMHU MO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUUYECKHUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TIIAHUPOBATH U BBIMOJIHATH XUMUYECKUN SKCIIEPUMEHT
(IpeBpalieHus OpraHuYeCcKUX BELIECTB IPU HarpeBaHUM, MOJIyYEHUE STUIICHA U U3yYCHHE
€ro CBOMCTB, KQU€CTBEHHBIC PEAKIIMM OPTaHUYECKHUX BEIECTB, JIeHATypalus OCIKOB MpHU
HarpeBaHWM, I[BETHbIC pEAKIUU OCJIKOB) B COOTBETCTBUM C TMpaBUIaMU TEXHUKHU
0e30macHOCTH TpU OOpallleHMH C BEIIeCTBAaMU U J1A0OPATOPHBIM 00OPYIOBAaHUEM,
MPEACTABISATh PE3YIbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opme 3amucu ypaBHEHUMN
COOTBETCTBYIOIIMX peaKkuidi U POpMyIUpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHHUM  KPUTHYECKU  AHAIM3UPOBATh  XUMHUYECKYIO
uH(pOopMaIIo, MOTy4yaeMyl0 U3 pa3HbIX UCTOYHHKOB (CpPEACTBA MAacCOBOM MH(OpPMAIIUH,
WNHTepHeT u 1pyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOJIOATh MIPaBUiia dKOJIOTHUUECKH I1eJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM ACSATEIBHOCTU B IEJISAX COXPAHEHUS CBOETO 3J10POBbS U
OKpPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABaTh OIACHOCTh BO3JICMCTBUS HA KUBBIE
OpPraHU3Mbl ONPEACIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAas cMbICa nokazarens [IJIK,
MOSICHAThL Ha TNpUMEpax ChocoObl YMEHBIIEHUS W MPEJOTBpAIEeHUS HX BPEIHOIO
BO3/ICIICTBUS HA OPraHW3M YEJIOBEKA;

JJIs.  OOy4YarolIuXcsi C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU  37I0pPOBBSI:  YMEHHUE
MIPUMEHSThH 3HaHUSI 00 OCHOBHBIX JIOCTYMHBIX METOAaX MO3HAHUS BEIIECTB U XUMUUECKUX
SIBJICHUI;

JUISL CIICTIBIX M CJIA0OBHUIANINX OOYYaIONIUXCS: YMEHHE HCIOJIb30BaTh peibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyit.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OOIias ¥ HeopraHuuecKas XUMHS»

OTpaXXaroT:



c(hOpPMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMHUYECKONH COCTABIISIONICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHPA, POJM XMMHH B MO3HAHUH SIBJICHUN TPUPOJBI, B (POPMHUPOBAHUN
MBIIIJICHUS U KYJIbTYpPbl TMYHOCTH, €€ (YHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHrs] MPaKTUYECKUX 3a7a4 U DKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPAsl BKIIOUYAET: OCHOBOIIOJIATAIOIINE
MOHSTHS (XUMUYCCKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- JIEKTPOHHBIE OPOUTAIIA ATOMOB,
MOH, MOJIEKYJa, MOJb, MOJISIPHBIA O0OBEM, BaJEHTHOCTh, S3JEKTPOOTPUIATEIBHOCTD,
CTENEHb OKHUCJICHUS, XUMHUYEeCKas CBs3b (KOBaJCHTHAs, HWOHHAs, METaJIMYecKas,
BOJIOPOJIHASI), KPUCTAJUIMYECKasl pEHETKAa, TUIBI XUMUYECKUX pEakiuii, pacTBop,
ANEKTPOJUTBI,  HEJJEKTPOJUTHI, BJIEKTPOJUTHYECKAss  JUCCOLMUALMS, OKUCIUTEND,
BOCCTAHOBUTEb, CKOPOCTh XMMUUYECKOM pEaKIUM, XUMHUUYECKOE PaBHOBECHE); TECOPUHU U
3aKOHBI (T€OpHUs BIEKTPOJIUTUYECKOW JuccolManuu, nepuoanudeckuid 3akon J[. .
MeHneneeBa, 3aKOH COXPAaHEHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHHUsI U MPEBPAILICHUS
SHEPrUM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUMN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JEXKalu€ B OCHOBE I[IOHMMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (DAKTOIOTHYECKUE CBEACHUS O CBOMCTBaX, COCTAaBE,
MOJIYYeHUH U O€301aCHOM MCIOJIb30BAaHUH BAXKHEHIITMX HEOPTAHUUECKUX BEIIECTB B OBITY
Y MIPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHMH BBISBIATH XapaKTEpHbIC TMPU3HAKU TOHSITHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIME TOHATHUS TPHU
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBpaICHU;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XHWMHUYECKYIO CHUMBOJIMKY IS
coctaByieHus] (GOpMYyJT BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN, CUCTEMATHYCCKYIO
HoMenknatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX HEOPTaHUUECKUX BEIIECTB
(yrapHslii ra3, yriieKUCIbIi ra3, aMMUaK, rai€Hasi U3BeCTb, Heral€Hasi U3BEeCTh, MUTHEBAS
coja, MUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHUN OMNpEAeNATh BAJCHTHOCTb M CTENEHb OKHUCICHUS

XUMHUUYCCKUX BJICMCHTOB B COCAMHCHHAX PA3JIMYHOIO COCTaBad, BHUIA XUMHYECKOM CBS3U



(KkoBaJIeHTHasi, WOHHAs, METa/NIMYeCKas, BOJOPOJAHAs) B  COCAUHEHUSX, THUI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOrO BELIECTBA (aTOMHAas, MOJEKYJIApHAas, MOHHAs,
MeTaNInYecKasi), XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPraHUUECKUX COCAMHEHUI;

c(OpMUPOBAHHOCTh YMEHUU YCTaHABIMBATh HPHUHAIC)KHOCTb HEOPTaHUYECKUX
BEIIECTB [0 HUX COCTaBy K OINpPEACTIEHHOMY KJAcCy/Tpynne COeIMHEHUN (IpocThie
BEIIECTBA — METAJUIbl M HEMETalIbl, OKCHJbl, OCHOBAaHHUS, KHUCJIOTHI, aM@oTepHbIe
TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHMI pacKpbhIBaTh CMBICI Tepuoanyeckoro 3akona [l. .
MeHnneneeBa W JE€MOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO U
MPOTHOCTHUYECKYIO (PYHKIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUIN XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE aTOMOB
XUMHAYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoml CHUCTEMBI XHMHYECKHUX
anemeHToB JI. M. MeneneeBa, CHOb3ys MOHATHS «S-, P-, d-3JIEKTpOHHBIC OpOMTATIY,
(QHEPTeTHUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI  CBOICTB
XUMHUYECKUX JJIEMEHTOB M MX COCAMHEHHMH Mo mnepuoaaM u rpynnam llepmoamueckoit
CUCTEMBI XMUMHYECKUX dJieMeHTOB [l. 1. MeHaemneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIHME XUMHUYECKHE
CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOU CBSA3M MEXKJY HEOPraHWYECKHMMHU BELIECTBAMU C MOMOULIBIK YpPaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN;

chOpPMHPOBAHHOCTh, YMEHHS KJIACCU(PUIIMPOBATh XUMHUYECKHE PEAKIUU  TI0
pa3IMYHBIM MpU3HAKaM (YUCIY U COCTaBY pPEarupyrouux BEUIECTB, TEMIOBOMY 3 deKTy
peaKlMK, U3BMEHEHHUIO CTETNIeHEeN OKHUCIIEHUS AJIIEMEHTOB, OOPaTUMOCTH PEaKlUU, YHaCTHIO
KaTajau3aropa);

c(hOpPMUPOBAHHOCTh YMEHUU COCTAaBJISATh YPAaBHEHMS PEaKIUi pa3IM4HBIX THIIOB,
MOJTHBIE ¥ COKpAIIEHHBIC YPABHEHUS PEAKIIM MOHHOTO OOMEHA, YYUTHIBAsI YCIOBHUS, MIPU

KOTOPBIX 9THU pCaKIUH UAYT 10 KOHIIA,



chOpPMHPOBAHHOCT, ~ YMEHHM  TPOBOJUTH  PEAKIMH,  TMOATBEPKIAIOIINC
KAQ4ECTBEHHBI COCTaB PA3JIMYHBIX HEOPTAaHWYECKUX BEIIECTB, PACMO3HABATH OINBITHBIM
yTEM MOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPIraHUYECKHUX BEIIECTB;

chOpMHPOBAHHOCTh YMEHUU PacKpbIBaTh CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO OanaHca 3THUX
peaKkiuu;

cOPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOU
peakiMu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XWMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeIlIHero Bo3aeicTsus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTePU30BaTh XUMHUUYECKUE MPOIECCHI, JICKAIIUE B
OCHOBE IMPOMBIIUIEHHOIO TOJYYEHUSI CEpPHOW KHCIOTBI, aMMHAKa, a TaKKe
c(hOpMUPOBAHHOCTh MPECTABICHUN 00 OOLIMX HAYYHBIX MPUHIMIAX U IKOJIOTUUYECKHUX
mpo0JeMax XUMUYECKOTO IMTPOU3BOICTRA;

c(hOpMHPOBAHHOCTh YMEHUMN MPOBOJUTH BBIUUCICHUS C UCIOJIb30BAHUEM IOHSATHUS
«MaccoBasi J0JIs BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIIEHUN Ta30B MPU XUMHUUYECKUX
peakimsIX, MacChl BEIIECTBA MM O0OBEMA ra30oB IO MU3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YyYacTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3(ddexra
pPEaKIMU Ha OCHOBE 3aKOHOB COXPAHEHHWsI MACChI BEUIECTB, IPEBPALLCHUS U COXPAHCHUS
JHEpIuy;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIO/IaTh TMpaBWiia TMOJB30BAHUS XUMHUYECKOM
MOCY/I0H 1 J1abopaTOpHBIM 000PYIOBAaHUEM, a TAKXKE TIpaBUiIa 0OpaIeHus ¢ BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU T10 BBITTOJTHEHHUIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BHITIOIHATh XUMHUUECKUM KCIIEPUMEHT
(pa3noxkeHue MepokcHaa BOAOPOAA B MPHUCYTCTBUU KaTalu3aTopa, OMPENIEIICHUE CPEIbl
pacTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAUILHOTO HWHAMKATOPA, BIMSHHUE PA3IAYHBIX
(haKTOpPOB Ha CKOPOCTh XMMHYECKOW PEAKIMH, PEAKIIMA HOHHOTO OOMEHAa, KaueCTBEHHBIE
peaknmu Ha Cyib(har-, KapOOHAT- W XJIOPUA-aHHOHBI, HA KaTHUOH aMMOHUS, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/au 1o Temam «Metamibl» U «HeMmeranibl») B COOTBETCTBHM C

NpaBUJIaMUd TEXHUKU OE30MAaCHOCTH TMpH OOpalleHHWH C BELIECTBAaMU MU J1a00paTOPHBIM



000opyI0BaHUEM, TIPENICTABIIATH PE3YIHTATHl XUMUIECKOTO IKCIIEPUMEHTA B (hopMe 3ammcu
YpaBHEHUH COOTBETCTBYIONIUX pEaKIuid W (POPMYIUPOBATH BHIBOABI HAa OCHOBE STUX
pe3yJIbTaTOB;

chOPMHPOBAHHOCT, ~ YMEHHA  KPUTHUYECKA  aAHAIM3UPOBATh  XUMHUYECKYIO
uH(}OpMaIHIo, TOTYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MACCOBOM KOMMYHHUKAIIUH,
HNHTepHeT u npyrux);

c(hOpMHPOBAHHOCTh YMEHHUH COOJIOATh TIpaBUiIa KOJOTHUECKH IE€JIECO00pa3HOTO
MOBEJICHHUS B OBITY U TPYJIOBOH JNESATEILHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpYXKAIomel TPHUPOTHOM Cpeapl, OCO3HABaTh OIMACHOCTH BO3ICHUCTBHS HAa JKHUBBIC
OpraHU3MBbI OIPEACIIEHHBIX BEIIECTB, MOHUMAas cMbIca Tokaszarens [IJIK, moscHaTh Ha
MpuMepax CHocoObl YMEHBIICHHS M TPEIOTBPAICHUS HMX BPEIHOIO BO3JCHCTBHUS Ha
OpraHU3M YeJIOBEKa;

JUI1  OOy4YarolIuXCcsi C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 370pPOBBS:  YMEHHE
MIPUMEHSATH 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAaX MO3HAHUS BEIISCTB U XUMHYECKUX
SIBIICHMI;

JUISL CIICTIBIX M CIA0OBHUIAIINX OOYYArONIUXCS: YMEHHE HCIIOIBh30BaTh peiabedHo-

TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMU4ecKux GopMyIL.
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